The authors have made a systematic investigation of the slow combination of hydrogen and oxygen in contact with various heated surfaces, including porous porcelain, magnesia, metals such as gold, silver, platinum and nickel, and reducible oxides such as ferric oxide, nickel oxide, and copper oxide.
the case of copper oxide, the rate of combination depends mainly on the partial pressure of the oxygen.
The catalysing power of porcelain, magnesia, and the metallic surfaces examined, can be stimulated, often in a high degree, by previous exposure to hydrogen at moderately high temperatures, and all these surfaces have the power of occluding hydrogen at dull red heat.
The results of the research as a whole prove that, except in the case of copper oxide, hydrogen plays an all important in the catalytic process, being rendered " active " by association with the surface. In the majority of cases the hydrogen is merely " occluded " or " condensed " by the surface, but in the case of silver, there is evidence of a more intimate association, such as the formation of an unstable hydride at the surface.
In the case of copper oxide, the catalytic process depends primarily on the condensation of a film of " active " oxygen on the surface; so far from the surface taking any direct part in the formation of steam, it is actually protected by the film of condensed oxygen from the attacks of the hydrogen, which would otherwise energetically reduce it.
